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Description 

The invention relates to a method for imaging an 
object by means of a panoramic X-ray photograchy ap- 
paratus equioped with exposure automat cs. !he appa- 
ratus including ar X-ray generator, an X-ray tuoe. ard 
an image receptor -with its holder. 

It is known as evidenced by publication OE-2 6c0 
872. to place the radiation detector oi excosure auto- 
matics between the object to oe imaged and the Him and 
to perform the detecting and control of tie radiation dose 
as a continuous process throughout the -mag ng This 
requires expensive cetectors of a soecial construction, 
e.g. ionization chambers in order lhal the delecors 
should net be visible in the image it is also fcnown ro 
use inexpensive radiation-absorbing detectors and io 
place them behird the film receotcr. as described n 
Finnish patent application 950415. or between the film 
and the object, either <n front oi or beside the cone of X- 
rays. in which case the mcasunnq ard control of the ra- 
diaton level are carried out before the imaging, by 
means of separate exposure directly from the cone of 
rays or from a lield oi rays deflected from the ;cne of 
rays, as definec in patent F" -76234. 

Although a numoer of mat nods havo eoen proposed 
for implement ncj the nxpasuiR automatics in nanoiarnic 
apparatuses panoramic apparat jses are in genera! net 
equipped with exposure automatics. This is cue to the 
fact that exposure in imaging carried out using exposure 
automatics does not on average succeec more often 
than does imaging carried cut by using manual control. 
Also ; the known exoosure automatics arc not suitable 
for imaging using present-day panoramic apparatuses 
in which only !he maxilla or the mandible, or parts of 
them, is exposed. 

Publication EP-0 229 972 describes a panoramic X- 
ray radiography apparatus comprising a vertically mov- 
able tiansfei cai. in which a rotable device is inojnted 
onto bearings. Both the film cassette colder and the X- 
radiation source is attached to this rotataole device. 
With the aid of this transf e' car. the film cassette and the 
radiation source can be conventionally oositionec rela- 
fve to the patient's denture The installation further com- 
prises one or more radiation detectors olaced in front of 
the film cassette or behind it and in fixed position with 
respect to the cassette. This cetector configuration pro- 
vides one measurement value on the patient's jaw. ard 
a counting unit controls variables affecting the exposure 
on the basis of these. The relative position of the film 
cassette and the detector is constant in this arrange- 
ment. 

The publication FR-2 59a 269 discloses an arrange- 
ment, wherein a detector is placed on that side of the 
film which is towards the X-ray tube. The radiation in- 
tensity of the X-rays is measured by means ot th s de- 
tector after Ihe 'ays have penetrated the patient, by 
which the exoosu-s value for the later imaging is deter- 
mined. In ihe first embedment the measurhg : lasting 



about 200 ms is carried out totally before the beginning 
of the hcIuhI imagirg. Alter terminating this measure- 
ment the detector is drawn out of the cone of rays and 
thereafter the actual imaging is started by activating the 

» rotational movenent of the film and its bearing construc- 
tion al owing the X-rays to hit the receotor film. The de- 
tector is during each different measument precisely at 
the same fixed position In the second emoodiment the 
measuring is earned out using a celector in a perma- 

ro nently fixed position. For the measurement the X-ray 
port area s limited so that only a small side portion of 
Ihe cone of rays reaches he detector. For Ihe actual im- 
aging the whole cone of rays is jsed. In this case the 
detector is outside the used actual imaging arey. In the 

'£ third embodiment the detector is also permanently fixed, 
but in this case the X-ray ccne is divided by two open- 
ings tc two oartial cones, enc of which is used for meas- 
uring the radiation intensity and is cut out by means of 
the shutter during the actual imaging. The otner partial 

20 cone ol rays is used 'or actual imaging. 

The size ana shape of the jaws vary from one pa- 
tient to another. The positioning of the patient. </vhich in 
panoramic imaging is done bv tiiting the nead. resting 
on the tip of the mancible or on the front teeth, and by 

25 acjjstng tho oosition of [ho jaws relative *o the layer 
being imayed n tha fiont-hac« direction, will affect fha 
position of the jaws in both the vertical and Ihe horizontal 
direction. Differences in patient size and positioning in 
imaging are indeed reflected most drastically in the back 

JO part of Ihe mandible, i.e. in the area of Ihe ascending 
ramus, which is ihe first iaw structure coming into the 
cone of ^ays. and : rcm which the detecting can in prac- 
tice be started. Whan there appear great variations in 
the position ol the ascending ramus relative to the image 

25 field fixedfy positioned detectors do not necessarily 
sirik9 the ooject to be measured, i e. the area of ne as- 
cending ramus Furthermore, in the area of the ascend- 
ing lainus. various sjnounding stiuctures aieo'ten pro- 
jected such as the soft palate, the base of the tongue. 

-*o the opposite mandibular angle, the air space of tne phar- 
ynx. o r tne ai' gao between the base of the tongue and 
Ihe palate. Since these structures run almost norizon- 
taily in the area of the ascending ramus a fixedly posi- 
tioned detector may run through a measuring cycle in 
the above-mentioned structures, and thus the measur- 
ing result wll be distorted and no: correspond to the den- 
sity of the bone. II, on the other hand, the detecting is 
earned out or continued at a later stage of the imaging, 
metal firings and crowns of the leeth. or their metallic 

so artificial roots, i e implants, will complicate dat acting 
It s an object of the method according to the inven- 
tion to develop the technology used for determining the 
automatic exposure level in panoramic X-ray raciocra- 
phy apparatuses so that the success percentage 

ss achieved by using exposure automatics will be better 
than that achieved by manual contro-. 

According to the invention, this object is achieved 
by providing a method tor imaging a desired object as 
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defined in Claim I 

II can be deeded lo be ihe mosl importanl advan- 
tage of the invention that the detecting can lake place 
in a cont'olled nanner in the area ol the ascending ra- 
nus even when he si/e and snape of the jaws of the 
patient and the imaging position vary. Furthermore, ow- 
ing to the downwardly cfclique movement, the detection 
point will shift in a direction transversa to fhe surround- 
ing structures becoming imaged n the area ol the as- 
cending ramus, wnereby :heir interfering elect is re- 
duced. Wren the detector is moved or activated at a 
speed sufficient for its positioning. :t is also possiole to 
use radiation-absorbinq detectors, since the X-ray 
shadow created by Ihem is reduced by the movement 
to such an extent that it is not distinguishable in the im- 
age to Ihe naked eye Preferably the movement down- 
wards is such that the direction of detector movement 
is corresponding to ihe angle of tilt of the ascending ra- 
mus. 

The invcrtion s ccscnbcd bclcw in detail, with ref- 
erence to the accompanying drawings, which detect 
certain embodiments cf -he apparatus used for cam/inq 
out the method according to tne inventior. 

F gu-e 1 depicts a block diagram of the first embod- 
iment of the apparatus 'or carrying out the method cf the 
invention, and a diagrammatic fop vsew of 'ha anpara- 
t'JS. 

F gu-e 2 depicts a block diagram of a second em- 
bodiment of the accaratus ; or carrying out the method 
of the invention, and a simile- diagrammatic reoreaen- 
tation of the apparatus as snown in Figure t 

F gu'O 3 dcoicts a detail of the acparatus of Figure 
2. as sa9n in :he direction cf the X-ray beam. 

F gu'e 4 depicts one more embodiment of the ap- 
paratus fcr implementing the methed of the invention 

Since oanoramic X-ray photograpny methods ard 
apparatuses are per se commonly known and used, 
they aie not descibed ir greater detaii in this context 

The most important parts of a panoramic apparatus 
include an X-ray generator 5. an X-ray tube 6 r from 
which, dur ng exposure, a narrow vertical 15 beam of 
rays 7 is directed through the object 13 onto the image 
receptor 3. The image receptor 9 anc the X-ray tube 5 
are interconnected by a common ym structure, not 
shown in the drawing. During imaging, the X-ray tube 6 
and the image receptor 3 :urn, on the rotational bearing 
on the arm, around the object '3 being imaged, n the 
di'eotion of arrow A. Simultaneously the transfer frame 
10 moves the image receptor 3 in the direction of arrow 
B The frame 10 which supports and moves the image 
receptor is equipced with means 9 sensing the sensitiv- 
ity cf the image receptor. The image rocepto' 8 may be 
a film a stimutable memor/ plate, a CCD cell, or any 
other image-recordirq element known per se . For cer- 
tain receotor types a movement of the recepto- relative 
to the cone of rays is not reauired: a shifting activation 
of the area concerned at each grven time will suffice 

The exposure automatics comprise, in the embod- 



iment of Figure I . a detector I which measures radiation 
and transfer devices 2 and respectively 14a. b whicn 
move the detector mechanically in both tne horizontal 
and the vertical direction The embodiment of Figure 2 

* comprises, in addition to the celector 1 and its transfer 
devices 2 and 1 4a. o. also a second detectc 11 and a 
mechanical transfer device 3 which moves it in the hor- 
izon:a direction. !n this representation, detector 11 is in 
alignment with the detector 1 . and thus they are not dis- 

io tingutshable from each other. The transfer devices 2 and 
14a. bare depicted here by dashed ines. Both detectors 
are connected to a control unit 4. which in turn is con- 
nected to control the transfer devices 2. 3 and u. as 
well as the X-ray generator 5. 

is The transfer devices and Ihe detectors can best be 
placed on the Iront side of Ihe secondary shutter The 
secondary shu:ter is a metal ptate located on the front 
side o' the mage receptor - thus on the side o' the oa- 
tient - and having a vertical si: of aoprox. 6-3 mm. 

™ through which a cone of rays 7 ol acprox matcly the 
same width will travel and expose the receotor 3. The 
purpose of ihe horizontal movement is to transfer the 
detector from beside the slit to the area o' the slit itsell 
so tha: the cone of rays will not st*ske tne detector when 
irradiation begins The length of 'he movement is ap- 
piox 10 mm The seccndaiy shutter has not bean di awn 
in t^e figures. 

The horizontal movemenl of :he detector t or tha 
detector arrangement 20 may be effected by means of. 

30 lor example, an electromagnet, and the vertical move- 
ment by means of. lor examcte. a step meter. The de- 
tcc:or 1 or the detector arrangement 20 is moved into 
the cone of rays by a horizontal transfer simultaneously 
with the start ng of imaging. Before ihe rays are turned 

05 on the -otating mechanism and the arm structure, as 
well as *he cassette i0 ; must reach a carta n velocity 
and position During this snort period of time also the 
position ol the celector 1 or the detector aiiangement 
2C is shifted from beside the secondary shutter to the 

•«? area cf the si t in it. at wh eh the ccne or rays which has 
penetrated the patient's head is aimed. 

Figure 3 shows both detectors ■ and 1 1 as seen in 
the direction of radiation of the cone of rays 7. The cross 
sect onat snape cf the cone cf 'ays 7 is depicted by 

J 5 dashed lines, the location of the detectors 1 ; 11 one on 
top of the other in the cere of rays 7 being thus ooserv- 
afcte. as well as the vertical movements V1, V2 of the 
detectcr 1 transfer devices and the horizontal move- 
ments H 1 . H2 cl the deleclor 1 . as well as the horizontal 

bo movements H3 ; H4 at the detector 1 1 

In the event that the detector 1 or 21 is sufficiently 
Iransparenl to X-rays. i.e. it will not leave a shadow ham- 
pering the interpretation cf the image, the said horizontal 
movemenl is unnecessary. 

ss in the embodiment of Figure 1. wher the imaging 
program has been selected. th9 detector trarsfer device 
Ma. b, controlled by the control unit, will move the de- 
lector 1 n the vertical d recticn 15 to a height 17 (Figure 
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3) which Is most optimal for The init ai detecting (unction 
lo be performed. This aplimnl height *7 n Lhe vertical 
di r ection 15 can be determined on the basis of previous 
imagings of a large number ol pat ems. After the imaging 
has startec. the detector transfer devce 2. controlled by 
the control unit 4, will transfer the detector * in a hori- 
zontal di'ection irto the cone of rays 7. The initial de- 
tect ng of radiat on by using the detector 1 will start im- 
mediately as the X-rad alion :s turned on and as the de- 
tector is in the slit of the secondary shutter. The purpose 
of the initial detection is to find the coini at which the 
detecting which determines lhe actual Mnal exposure 
values (mAs) is to be started. 

When the image receptor 5 h«s. afle' the above- 
mentioned starting, traveled over a predetermined dis- 
tance or when the dose intensity of the radiation de- 
creases strongly, as for example wh«n the cone of ray3 
7 strikes the object being imaged. 9. in the area of the 
ascending ramus of the mandible. me detecting which 
measures the cxDosurc evel wil- start and at tnc same 
t me the transfer device 14a. b will oegin to mcve the 
detector 1 or the control device 16 will activate the ccr- 
responcsng detectors 21 in the cone of rays upwards or 
downwards at tne velocity ^nd over a distance set by 
the preprogrammed control unit 4 The said point reduc- 
ing tha :fos« intensify s thus the ba';k arlga of the as- 
cending ramus of the mandible, where the dose intensify 
of the -adtaticn arriv ng at the detector drops to 1/5 or 
lower, in those cases (5-10 %) in which tne shadow of 
the patient's cervical soine ivill come all the way to the 
back edge o"' the ascending ramu3. -he said change -n 
the dose intensity is not produced. c or this reason, if the 
saic ihresrolc is not "foundV the detection determining 
the exposure level will start automatically after the film 
has traveled preferably over a distance of approx. 35-40 
mm In case the receptor 8 is of the type which need not 
be mechanically moved in a horizontal direction, lhe de- 
tect on is started at a point cortesponding to this dis- 
tance in the imaging sequence or within the porton of 
imaging distance in direction B. In panoramic radiogra- 
phy the detector 1 is moved, for example, downwards, 
or : n tne detector arrangement 20 described below, the 
detector 21 at this distance is activated or detectors 21 
are activated in direction V2 approx. 35-40 mm alter the 
dose intensity has been observed to have dropped 
sfongly or 'Mien the image receptor has moved in di- 
rection B ove- at least approx. 30 mm. Thereafter the 
control unit 4. by mediation of the transfer device 2. will 
remove lhe detector 1 from lhe cone of rays and will 
compare the value obtained from the detector 1 or 21 . 
proportional lo the radiation intensity, to the empirically 
sought, for example 10-step. exposure 'evel scale, and 
will select from the scale the step closest to the value at 
which (he film will be exposed correctly. More precisely 
this can be done, for example, so that when the detec- 
ton point moves downwards over, for example, a dis- 
tance of 35 mm, the mean of the measurements over 
the distance of :he flrs; 20 mm is read and the first ad- 



justment of the exposure level is earned out according 
lo lhe said value, and then tne mean of measurements 
over the distance of the last 15-20 mm s read and the 
final adjustment o' tne exposure level is carried out on 
* the basis of a calculated value in which the latter meas- 
urement has. for example, double tne weight of the first 
measurement since the latter measurement takes 
place in an area in wnich interfering shadows are not 
cast by lhe surrounding tissues The control unit 4 will 
ro always seiec: tne imaging voltage coming to the X-ray 
tube so that the contrast in the image will be most ad- 
vantageous in terms of diagnostic information. Only if 
the other imaging parameter, s jch as the sensit vity of 
the image receptor, the anode flow, or the exposure 
is time, will not allow the selection of tha imaging voltage 
most advanlageous in terms oi ciaqnostic information, 
the control unit 4 will increase the vatage 

When the exposure level is determined in the area 
ol the ascending ramus and net immediately at the be- 
ginning of the 'rraqing, the area of lhe tcrrpo'omandib- 
ula- joint, important in. for example, diagnostics, maybe 
under- cr overexposed. For this reason, in the *'irst em- 
bedimsnt ol lhe method the initial exposure level is de- 
termined by manual control. This is cone simply by se- 
lecting 3t the- size selection unit 12. for example, one of 
the 'allowing patient sizes 1) very small 2) srrail' 3) 
medium-sized: 4) arge: and 5) very large. Cn the basis 
of tne oatient size selection the control unit 4 will, taking 
into-account lhe sensitivity o: the image detector 3 used, 
automatically set for the selected patient size the emoir- 
ically louchl exposure values wnich wiil give the image 
the correct darkness and as good a contrast as possible. 
If patient selection is not carried out. the ccntrol unit '1 
will adjust the exposure values so as tc correspond to 
a medium-sized pat ent. 

The embodiment of Figure 2 differs from the em- 
bodiment of F ; gure 1 in that the initial exposure level is 
deteimined by detection carried out using another, sep- 
aratedetector 11 . In this embodiment the detector trans- 
fer device 3. controllec by the control unit 4. transfers 
the detector 11, which has been placed at the lower 
ecge of the image receotor 9. into the cone of rays 7 as 
the imaging has started. Delecting starts at the same 
lime, and it will continue until the image receptor has 
traveled over a distance of about 1 5 mm in directicr 8. 
On the basis of the information obtained from the detec- 
tion, the ccntrol unit wil ; select, as described in connec- 
tion with the first embodiment, out of the emprically 
sought exposure levels corresponding lo five different 
patient sizes tho one which is closest to the level deter- 
mined by the detect on. Simultaneously with the meas- 
uring carried out by using the oeteclor 11 of the initial 
exposure level, there also starts detection carried out by 
detector 1 , which is car-ied out in accordance with what 
has been descrioed regarding the first embodiment. 

Figure 3, which depicts a deta 1 ! of the second em- 
bodiment, shows the transfer devices 2 and 14 of the 
detector 1 . The transfer device 2. which is driven by : for 
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example an e ec:romagrai. .3 structurally simitar :o the 
transfer device 3. The Iransler device 3 is. hcwever. lix- 
edty positioned, whereas the transfer device 2 has been 
attached to transfer devices 1 4a. b. which are moved in 
Ihe di'ection of the vertical axis 1 5 of the cone cf rays, s 
tor example by a steo mo:c 

lr the cmbociment3 described above, the correct 
height for the detector o- defectors is obtained .specifi- 
cally by transferring the detector t upwards in direction 
VI or downwards in direction V2. Anotrer possibility of to 
causing the detection or measurement to take place at 
a predeterm ned height, or al a heiqht determined on 
the basis of measjrement. is to use a detector arrange- 
ment 20 made up of * number of detectors 21 . as shown 
in Figure 4 In this arrangement the detectors are pref- 2. 
erably positioned successively n a row. 3nd the lergth 
18 of the arrangement hag been arranged to be parallel 
with the ve-tical direction 1 5 of ;he cone cf rays 7. In this 
case the measuring for ihe determination of the expo- 
sure value can Dc csuscc tc !akc place by connecting. 20 
for example by means of an electronic control device 
16. a certain desired detector 21 . or several certain de- 
sired detectors, to carry out me detection itself, in olher 
words, during the measurement the detectors 2 1 are all 
in the cone of ravs 7 but. 'or :ho detection, one or a 25 3. 
number cf tha deleetois *,vntch is/am al Ihe desired 
height cr at the desired heights is/are selected to func- 
tion by activating it cr then. 3v using the same de:ec:cr 
arrangement 20 <t is also possible to carry out the initial 
detection or any stages of detection if there are several, 
by activating the detectors 21 which are at the desired 
height. Since n this case :hc detectors would remain <n 
place in the cons of rays, at leas: when conventional 
detectors 21 are used, the detector arrangement must 
be transferred in tho horizontal direction H5 out of the 
area of the cone of rays after the detection. For the sub- 
sequent detecticr the arrangement 20 will be returned 
in drectiori H6 into Ihe area of the cone cf rays 



Claims 

1. A method tor imaging a cesired object (13^ by using 
a panoramic X-ray radiography apparatus 
equipped with exposure automatics, the apparatus 
inducing an X-ray generator (5), ar X-ray tube (5) 
an image receptor (2) with an image field, an image 
receptor holder, and aV feast one Variation detector £ 
£Jl'?y on that side oOhe .mage receptor (8), which ? 
j^'olr^e^owar^ X-ray tube (6), said X-ray so 5. 
tube (6) directing a vertical core of rays (7) through 
the ob.ect (13) onto the image receptor (6). 

wherein a detection of the cone of rays (7;, in 
order to cetermine an exposure value for mag- 55 
ing the object, is started either when the image 
recQptor (8) has travelled a predetermined dis- 6. 
tance of travel in a horizontal direction (B) or 



4, 

35 



40 



when a predetermined point within a portion of 
said image field in said dree. ton (3) is reached 
by the cone of rays (7) or when, by carrying out 
an initial detection, a radiation dose change of 
a predetermined magnitude is detected, 
and wherein the detection in order to determine 
the exoosure value for imaging the object, is 
carried out during the panoramic imaging at 
several points posit oned at different heights n 
the cone of rays either by vertically moving the 
radiation detector (n o* by selectively activat- 
ing a certain radiation detector or certain radi- 
ation detectors (21) during the detection. 

A method according to Claim t, characterized h 
that the radiation detector (1; 21) is positioned ver- 
tically, before the starting of the imaging, at a pre- 
determined neigh! f 17) in relation to the image field, 
and that the radiation de:ectorcr radiation detectors 
(1; 21) is'arc positioned in a horizontal direction 
(h 1 . H2) in relation to the cone of rays (7) whicn has 
passed through the object, at least for ar initial de- 
tection. 

A method according to Claim 1. characterized in 
that, during the datfictio-i ■.vhich rletmrninas th« ex- 
posure value, the detector 1.1; 21) measuring at a 
given time is moved or activatec : n the ccne of rays 
(7) at a prgcetermined velocity upwards and/or 
downwards (Vt , V21 and. when necessary, is trans- 
ferred automatically out of the cone of rays alter this 
detection. 

A method according to Claim 1. characterized in 
that the object is a part of a patient and in that the 
determination of the exposure level s implemented 
in two stages, of which the first, rougher stage is 
cairied out either by manual contiol before the be- 
ginning of the -maging and/or immediately at the be- 
ginning of the imaging by a first initial detection of 
the cone o ; rays (7) in the area of a pat en:' 3 neck, 
and the second, more prec se stage s carried out 
by a detection which starts wnen the cone of rays 
(7) stri<es the object to be examired or a corre- 
sponcinc object, which is determined on the Oasis 
cf the distance of travel of the image receptor (8) or 
the corticn of the imaging distance or a second in- 
itial detection. 

A method according to Claim 1. characterized in 
that on the basis of the intensity value of the delet- 
ed radiation, primarily the current of the X-'ay tube 
cr the exposure time is adjustec and secondarily the 
voltage of the tube is adjusted, -n order to oroducs 
the correct exoosure. 

A method according to Ciaim 1 or A, characterized 
in that said detection of the cone of rays (7) for the 
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determination of the exposure value is carried out 
by using a detector arrangement i2Q) made up of a 
number of successive de:ec:o's (2' ) in the vertical 
direction ( 1 5) of the cone of rays, in which case, for 
each detection stage, the detector or detectors at a » 
certain height, precetermined in each case, n the 
image field. s turned on by rreans cf an electronic 
control cevice 

7. A methoc according to Claim 4. characterized n to 
that the said rougher determination of the exposure 
level and/or said iritial detection is imolemented by 
rreans of a separate, second detector (11) which 
can be transferred (H3. H<M into ana. when neces- 
sary, out of the conn cf rays i7) whicn has passed 1S 
through the obiect or by another detectcr (21 ) cf the 
detector arrangement (2CV 

8. A methoc according to Claim 6. characterized n 
that the dciccto- arrange rrcnt t2Q) can be trans- 20 
ferred in a horizontal direction -;H5. H6) into and out 

ot the cone of rays (7). 



Patentanspriiche 

1. Verfahren zw Abbildung ernes gewunschten Ob- 
jekts (" 3) durch Verwencung oiner Parorama-Ron- 
tenradiografievo-richtung. die mit einer Beitch- 
tingsaulomatik ausgestattet ist. webei die vcrnch- so 
tung einen Rdntgensirahlengeneraior (5). eire 
Rdntgcnrchrc (6). c:ncn Sildcmcfargcr (8) mit ci- 
nem Bildfeld. einen Btldempfanger-Halt9r und zu- 
rrincest einen StrahlungsdetektorC ;21) aui der auf 
die Rdn:genrchre (6) gorichteten Seite des Bild- 
emp'ancers {91 aufweist und die Rortgenrohre (6) 
einen vertikalen SlrahienKegel (7) durch das Objekt 
(13) nindurch auf den BildRrnpfangei (8) lichtet wo- 
bei eine Erfassung des Stranlenkegels (7) zur Be- 
stimmung eines Belichtungswerts tur die Abbild jng -to 
des Cbjekts entweder gestartet wird. wenn der Bild- 
emp-'anger (6) eine vorgegebene Wegstrecke in ei- 
ner rorizenlalen Richtung (Bi zuruckgeiegt hat cder 
wenn em vorgeceberer Punkt tnnerhalb eines Be- 
reichs des Bildleldes in der genannten Richtung (B) <*s 
von dem Strahlenkegel (71 erreicht w rd Oder wern 
durch Ausfilhren einer initialen Erlassung eine An- 
derung der Strahlendosis in einer vcrgegsbenen 
GroGe nachgewiesen wi'd. und webei die Erfas- 
sung rur Sestimmung res Salehtunaswarts fur die SO 
Abbildjng ces Objekls wahrend der Pancrama-Ab- 
bildung an tiehreren in cem Strahlenkegei in ver- 
schiedenen Hohen pesitionierter Purkten entwe- 
der durch vertikales Bewegen des Strah ungsde- 
tektors (1) Oder durch selektrves Aktivieren eines 55 
bestimmten Strahiungsdotekiors Oder bestimmter 
Strahlunqsdetektoren (21 ) wahrend dor E'fassurg 
durchgefuhrt wird. 



2. Verfahren nach Ansoruch 1 : dadurch qekennzeich- 
net. da3 der Slranlungsdeleklcr (1;21) vor dem 
Starrer der Abbildung vertikal in eine' relatrv zu 
dem Bildfeld vorgegebenen Hone (17) positioniert 
wird und daO der Strahlungsdetektor oder die 
Strahlungsoetektoren (1;21) in hcrizortaler Rich- 
tung (Hi H2) relativ zu dem Strahlenkegel (7), der 
das Objekt zumindest fur 9ine initiale Erfassung 
durchdrungen hat. positiontert ist Oder smd. 

3. Verfahren nach Ansoruch 1. dadurch qekennzeich- 
net. daG wanrend der den 3elichtungswert bestim- 
menden Eifassung der zu einer gegebenen Zeit 
messence Deleklor (1 .21 ) in dem Strahlenkegel (7) 
mit einer vorgegebenen 3eschwindigkeit nach 
cben und'ode- nach unten { V1 . V2) bewegt cder ak- 
tiviert und. falls erforderlich. nach dieser Erfassung 
automaiisch aus dem Strahlenkegel heraus verfah- 
ren wird. 

4. Varfshren nach Anspruch 1 . dadurch qekennzeich- 
ret. da 3 das Objekt Tell eines Patienten ist und da 3 
die Sestimmung de r 3elichtungsstufe in zwei Stu- 
fen bewerkstelligt v/irc : woven die e's:e. grobere 
Slufe anrweder durch eine manueile 5teunaing vor 
dem Beginn der Abbi dung unci/oder unrnitte'bar bei 
Begmn der Abbildung durch eine erste 'nitiaie Er- 
fassung des Strahlerkegels (7) im Haisbereich des 
Patienten und die zweite. prazisere S ; .u"'e durch ei- 
ne Erfassung vollzogen wrd, d'e beginnt. wenn der 
Strahlenkegel (7) auf das zu urtersuchende Objekt 
Oder cm cntsprcchcndcs Otjckt trilft, was auf der 
Grundlageder Bewegungsstrecke des Sildamctan- 
gers (6) cder des Bereichs der Abbi dungsentter- 
nung od=r einer zweiten initialen Erfassjng be-- 
stimmt wird. 

5. Veifahren nach Anspiuch 1. dadurch qekennzeicrv 
net , daft aul cer Basis des Intensitatswerts der er- 
fanten Slrahiung ersters der Strom der Rontgen- 
rdhre oder die Belichtungszeit und zweitens die 
Sparnung eingesteilt wird. urn d e korrekte Belich- 
tung zu erzeugen. 

6. Verfahren nach Anspruch 1 cder 4., dacurch qe- 
kennzeichnet . caO die Erfassung des Strahlenke- 
gels {7) fur die Bestimmung des Belichtungswerts 
mittels einer Dete<toranordnung (20) erfolgt. die 
aus einer Anzahl von aufeinanderfotgenden Detek- 
toren (21) in der vertikalen Richtung (15) des Strah- 
lenkegels besteht, in welchem Fall fur jeds Erfas- 
sungsstufe der Qetektor oder die Detektcrsn in ei- 
ner fur jedan Fall vorgegebenen Hdhe in den Bild- 
feid mittels einer eiektronischen Steuervorrichtung 
angeschaltet wird bzw. werden. 

7. Verfahren nach Anspruch a. dadurch qekennzQich- 
net . da3 die grobere Best:mnung der Belichtungs- 
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stufe und/oder die initiate Erfassung durch einen 
separaten /wei.en Delemor (11) bewerksielligt 
wird, der nden Strahlenkegel i7) rinein verfahren 
(H3. H4) und fails notwendig. ausdiesem Strahlen- 
kegel. der durcr das Object hindurchgetreten ist. 
heraus verfahren werden kana Oder durcn einen 
werteren Oetektor (21 ) der Detektorancrcnung (20). 

8. Verfahren nacn Ansprucn *i. cadurch qekennieich- 
net . daG die Detektoranordnung (20) in emer nori- 
zontalen Pichtung (H5. H6i n den Strahlenkegel (7) 
hinein und aus dem Strahtenkegel heraus verfah- 
ren werden kann. 



Revendlcattons 

1. Procede pour forme- ['image C'jn cbjet reouis (13't 
en utilisant un acoaretl de -adiograohie panorami- 
quc aux rayons X. munt d'un cquiocmcnt automa- 
ttque c'exposition . I'appareil comprenant un gene- 
rateur de rayons X (5), un :ube a rayons X (6), un 
recepteur d'mage (5) comport ant un champ 
d'image . un support de receoteur d'image et au 
rroins un d6tecteurde 'aynnnement 1 1 :2 1 ) situe sur 
lacotedu iftcenfeLrd'itnarje (8) qui est m rente vais 
le tube a -aycns X (6) . ledit luce a rayons X (5} ci- 
rigean: un cfine vertical do rayons i7i a travors I ob- 
jet (13) sur le recepteur d'image (8), 

dans lequef a detect ion du cone de raycns (7). 
atin do determiner unc valour d'expcsition pour 
former rimage d'ur objet . oemarre . soil lors- 
que le rececteur d'image (8) estdeplace selon 
une distance predetorm nde de parcours dans 
une direction horizontals (B). soit lorscu'tn 
point predetermine se Irouvant a I interieur 
d'une paitie dudit champ d'image dans ladite 
direction (B) est atteint oar le cone de rayons 
(7), soit. lorsqu'er realisant une detection iri- 
liale. une va-iation de la dose de fayornemert. 
d'une amplitude predetermines, est detectee. 
et dans lequel ia ddtecticn en vue de determi- 
ner ia valeur d'expcsition pour forme' 1'image 
d'un cbjet est effectuee pendan: la formation 
d'image paroramicue au niveau de plusieurs 
points, places a des hauteurs dilferentes dans 
le cone de rayons, soit en deplacant verticale- 
menl le celecleur de rayonnemenl (1 ). soil en 
activant sAlectrvement un certain detecteur de 
raycrnemert ot certains detect eurs de rayon- 
nement (21) pendant la detection. 

2. Precede selon la revendicalion 1 , caracterise en ce 
que le detecteur de rayonnement (1 : 21 ) est place 
verticalement avant le debut de la formation d'ima- 
ge. a une hauteur predetermines (17) en relation 
avec le champ c'image . et en ce que le cetecteur 



12 

de rayonnement ou les detecteurs de -ayennement 
(1;21) est; sent posilionne(s) dans une di reel ion ha- 
ri7ontale (H1, H2) en relation avec la cone da 
rayons (7) qui a traverse I'objel , au moms po jr un9 
* detection initiate. 

3. Precede selon la revencication 1 . caracterise en ce 
que . pendant la detection qui dete*mine ia valeur 
d'exposttion, le detecteur ( 1 ; 21 ) qui pratique ia me- 

ro sure a un instant donne. est ceplace ou active dane 
le cdne de rayons (7) a une Vitesse predetermined 
vers le haul et/cu vers I e bas (V1 . V2) et. si neces- 
saire. est transfer* automatiquement hors du cfine 
de rayons npres celle detection. 

ts 

4. ProcecJe selon la rev encica lion 1 . caracl eris£ en ce 
que I'objet est unc partie d'un patient et en ce que 
la determination du degre d'excositicn est ruse en 
ceuvre an deux etapes. dont la premiere I'etape la 

50 plus grcssicrc, csl rcaliscc. scit Dar com-nandc ma- 
nueile avant le debut de la formatior d'image, et'ou 
juste au debut de ia formation d'image car ure pre- 
miere detection initiale du cone de rayons [7) dans 
la zone du cou d'un patient. 9t la seconde. I'etape 

25 plus orecise. est rsalisee oar ure detection qui de- 
bute lorsquB le ccne fie rayons (7) est incident sui 
Pcbjel a examiner cu un objel correspondant . oui 
est determinee sur ia base de ia distance du par- 
cours du recepteur d'image (8) ou da la partie de la 

so distance de formation d'image ru secerde detec- 
tion initiale. 

5. Procede selcn la revencication 1 , caracterise en ce 
que sur la base ae la valeur d'intensite cu rayenne- 

35 ment det^cte. premidremont on regie le courart du 
tuoe a rayons X ou du temps d'expositior et, deuxie- 
mement. on recle ia tension du 'ube afin d'obtenir 
Texposito' correcte. 

40 6. Procede selon la revendication 1 ou 4, caracterise 
en ce que ladite defection du cone de rayons (7) 
destine a la determination de !a valeur deposition 
est r6alisee en utilisant un agencement de d6tec- 
teurs (20) constitue d'un certain nombre de d^tec- 

J 5 teurs successes (21 ) dans la direction verticaie (15) 
du cfine de rayons , en quei cas. pour chaque 6tape 
de detection, le detecteur ou les detecteurs s^tueis) 
a une certaine hauteur, prddeterminee dans cha- 
que cas. dans le cnamp de T image, est mis (son.) 

£0 en marche au moyen d'un dfspositif ds commands 
electroiique. 

7. Procede selcn la revencication 4. caracterise en ce 
que : adite determination plus grossiere du degre 
55 d'expcsition et/ou ad.te cetecticn initiale est mise 
en oeuvre au moyen a'un second detecteur. separe 
(11), qui peut due transfers (H3 : H4) dans le et, si 
necessaire. hors du cone de rayons (7) qui a traver- 
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se I'objet ou par un autre d6tecteur (21) de Tag en - 
cement de de'lecteurs (20). 

8. Proceed* selon la revendication G. caracterise" en ce 
que Tagencement de detecteurs (20) peut etre » 
transfere dans une direction horzontale (H5, H6) 
dans le. et hers dt T cone de rayons (7). 
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